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Abstract There is an urgent need to develop a rapid on-site green detection technology for the growing heavy
metal pollution of fruit and vegetables. Laser induced breakdown spectroscopy (LIBS) is an emerging
technology in detecting material composition. In order to verify the feasibility of the detection of heavy metals in
leafy vegetables by LIBS this article discusses the application of LIBS to quantitativly analyze trace elements
theoretically. With fresh ipomoea aquatica as the sample, the spectra with and without Pb pollution are analyzed
using coaxial double pulse LIBS device. Pb 405.78 nm is selected as the spectral line of Pb, seven samples
emission spectra are detected, and fitting curve is obtained, the correlation coefficient is 0.9857. Relative error of
predicted concentration from calibration model is between 0.928%~15.056%, with an average of 8.31%, and when
in high pollution level it is less than 3%. The test results show that, the feasibility of LIBS detecting heavy metal
elements in ipomoea aquatica is proved.
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Fig.2 LIBS spectra of fresh water spinach leaves in the range of 360~410 nm. (a) No pollution; (b) polluted by Pb
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Table 1 Elements characteristic lines at 360~410 nm of the sample
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Wavelength observed /nm

Element symbol

Wavelength (NIST) /nm

Difference /nm

363.8823 PblI 363.9568 0.0745
368.2678 PblI 368.3462 0.0784
373.6799 Call 373.690 0.0101
383.6565 Fel 383.63301 0.02349
388.1928 oIl 388.2192 0.0264
393.2632 Call 393.366 0.1028
394.2608 Fel 394.24397 0.01683
396.0156 Fel 396.02789 0.01229
396.8196 Call 396.847 0.0274
405.7099 Pbl 405.7807 0.0708
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Fig.4 Calibration curve of line Pb 405.78 nm
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Fig.3 Characteristic spectra of Pb in polluted water
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2 FE bR AN R I TN A4 AR R 22

Table 2 Relative error of concentration predicted by calibration model

Sample 1 2 3 4 5 6 7
Concentrations measured by AAS /(mg/g) 1.315 1.821 2.129 2.481 3.621 5.351 6.556
Concentrations predicted /(mg/g) 1.476 1.607 1.905 2.859 3.522 5.292 6.616
Relative error /% 12.23 11.74 10.51 15.05 2.74 1.09 0.923
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